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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 13 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The data processing part of the method is not clearly and 
specifically defined in Claim 13. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-7, 10 and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takegawa et al. (Rapid Communication in Mass Spectrometry, 2004, 
IDS) (Takegawa). 
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In regard to Claims 1 and 3, Takegawa teaches a method of identifying an 
analysis-objective sugar chain structure using a mass spectrometry by comparing a 
measured MS3 fragment pattern with a reference MS3 fragment pattern stored in a 
database, where the measured MS3 fragment pattern is a fragmentation pattern of MS2 
fragment ion included in a measured MS2 fragment pattern obtained by subjecting the 
sugar chain to a fragmentation mass spectrometry (see abstract). 

Takegawa teaches selecting MS2 fragment ions for MS3 fragmentation (see 
page 388, right col. 2 nd paragraph, Figure 5). Takegawa also teaches that when the 
mutual similarity (correlation coefficient) among the MS2 fragment patterns are small, 
the isomers of the sugar can be differentiated by using the fragment ion intensities of 
MS2 spectra (see page 387, right col. 1 st paragraph, and page 388, right col. 1 st 
paragraph). Takegawa does not specifically teach selecting MS3 precursor based on 
least similarity (correlation coefficient) among MS3 fragment patterns. However, 
Takegawa teaches the idea that when precursor has small similarity (correlation 
coefficient) among the fragment patterns, the isomers of the sugar can be differentiated 
by the fragmentation pattern (see page 388, right col. 1 st paragraph). Takegawa applied 
this idea on determining whether the MS2 fragment patterns will differentiating the 
isoforms. It would have been obvious for one of ordinary skill in the art to apply the 
same idea on selecting the precursor of MS3 fragment patterns, because this is will 
facilitate the quick identification of the isoforms. Takegawa also teaches developing a 
reliable MSn database designed for oligosaccharide structural assignment (see page 
390, left col.). 
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In regard to Claims 2 and 4, Takegawa does not specifically teach using MS4 or 
MSn fragment patterns to identify a sugar chain. However, Takegawa teaches 
developing a reliable MSn database designed for oligosaccharide structural assignment 
(see page 390, left col.). From MS3 to MS4 or MSn and selecting the precursor for MS4 
or MSn is a natural extension of the technology, because it simply repeats the same 
process of from MS2 to MS3 by choosing a MS3 fragment as the precursor of MS4 and 
measure the fragment pattern of MS4. It would have been obvious for one of ordinary 
skill in the art to use the idea of using the fragment patterns of least mutual similarity 
(correlation coefficient) to differentiate the isoforms as taught by Takegawa in 
Takegawa's method to further extend the fragment pattern from MS3 to MS4 or MSn 
with reasonable expectation that this would provide more information for recognizing the 
isoforms of the sugar chain. 

In regard to Claim 5, storing reference MSn+1 fragment patterns in the database 
by associating with a mass to charge ratio of the precursor ion is known in the art and 
also taught by Takegawa (see page 390). 

In regard to Claim 6, Takegawa teaches selecting MSn with strong peak (m/z 
790) as the precursor of MSn+1 fragment pattern (see page 387). 

In regard to Claim 7, Takegawa teaches that a theoretical composition of sugar 
chain can be calculated from a measured MSn fragment pattern and MSn+1 fragment 
patterns stored in the database can be used to further differentiate the isoforms (see 
page 390). Based on the teaching of Takegawa, it would have been obvious to ordinary 
skill in the art that the patterns to be compared are restricted in advance. 
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In regard to Claim 10, calculating Euclidean distance between two vectors as the 
measure of difference of the two vectors is known in the art. Takegawa teaches 
calculating correlation coefficient of the two fragment patterns in a similar way (see 
page 387, right col. 1 st paragraph). At the time of the invention, it would have been 
obvious to one of ordinary skill the art to calculate the dissimilarity of the fragment 
patterns from the Euclidean distance of the vectors. 

In regard to Claim 1 1 , reversing the order of fragment patterns and performing 
the same Euclidean distance calculation is still a routine calculation of mutual 
dissimilarity. 

6. Claims 8, 9, 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takegawa in view of Armentrout (Topics of Current Chemistry, 
2003). 

In regard to Claims 8 and 9, Takegawa does not specifically teach setting a 
specific fragmentation energy for the fragmentation mass spectroscopy. The 
fragmentation energy of the fragmentation mass spectroscopy is the energy used for 
breaking the molecule into fragment. It should be higher or equal to threshold collision- 
induced dissociation energy which is the minimum energy required to break the 
molecule. Armentrout teaches how to determine the threshold collision-induced 
dissociation energy (see abstract). At the time of the invention it would have been 
obvious to one of ordinary skill in the art to store threshold collision-induced dissociation 
energy of the precursor in the database and set the fragmentation energy higher than 
the threshold collision-induced dissociation energy of the precursor in the database so 
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that the precursor will be fragmented, because having a higher energy of fragmentation 
is a necessary requirements for fragmenting molecules in mass spectrometry. 

In regard to Claim 12, Takegawa teaches a mass spectrometer for analyzing a 
sugar chain, which comprises: 

a mass spectroscopy part equipped with a means for holding and fragmenting an 
ion (see page 386), 

a database part in which MSn fragment patterns of known sugar chains are 
stored (see page 390), and 

a data processing part for controlling the mass spectrometer (see abstract) 

In regard to Claim 13, Takegawa teaches a program for carrying out the method 
(see abstract). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT XU whose telephone number is (571)270- 
5560. The examiner can normally be reached on Mon-Thur 7:30am-5:00pm, Fri 
7:30am-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill Warden can be reached on (571)272-1267. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

12/19/2008 /Yelena G. Gakh/ 

Primary Examiner, Art Unit 1797 
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